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(1) 

Claims 

1 , A method for producing highly unsaturated fatty acids, said method comprising: 
culturing a microorganism capable of producing arachidonic acid in a medium to 
which an alkene substrate has been added, 

or 

adding an alkene substrate to a solution in which said microorganism is being 
cultured and culturing further to produce highly unsaturated fatty acids or a lipid 
comprising highly unsaturated fatty acids, 

and 

extracting the highly unsaturated fatty acids. 

(2) 

[Detailed Description] 

The present invention can use any microorganism capable of producing 
arachidonic acid, and capable, on addition of an alkene substrate, of producing novel 
highly unsaturated fatty acids that preserve the substrate's double bond. Such 
organisms include, for example, microorganisms from the families Mortierella, 
Conidiobolus, Pythium, Phytophthora, Penicillium, Cladosporium, Mucor, Fusarium, 
Aspergillus, Rhodotorula, Entomophthora, Echinosporangium and Saproregnia. 
Examples from the Mortierella family include Mortierella ellongata IFO 8570, 
Mortierella exigua IFO 8571 , Mortierella hygrophila IFO 5941 , and Mortierella alpina 
IFO 8568. All of these strains can be obtained without restriction from the Institute for 
Fermentation, Osaka. 

Further, Mortierella ellongata SAM 0219 strain, which the present inventors 
isolated from soil (FERM P-8703)(FERM BP-1239), can also be used. 

(3) 

To culture strains for use in the present invention, the spores, hyphae or 
pre-culture liquid obtained by culturing the strains in advance are inoculated into a 
liquid or solid medium and cultured. When using a liquid medium, the carbon source 
can be any in general use, for example, glucose, fructose, xylose, saccharose, maltose, 
soluble starch, molasses, glycerol, mannitol and so on, without limitation. As the 
nitrogen source, in addition to natural nitrogen sources such as peptone, yeast extract, 
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wheat germ extract, meat extract, casamino acids, corn steep liquor and so on, organic 
nitrogen sources such as urea, and inorganic nitrogen sources such as sodium nitrate, 
ammonium nitrate, ammonium sulfate and so on can be used. In addition, as necessary, 
inorganic salts such as phosphates, magnesium sulfate, iron sulfate, and copper sulfate, 
as well as vitamins and so on can also be used as trace nutrient sources. These 
medium constituents are not especially limited, so long as they are not at a 
concentration that inhibits growth of the microorganisms. Practically, the 
concentration of the carbon source is generally 0.1 to 30% by weight, and preferably 1 
to 1 0% by weight, and the nitrogen source is 0.01 to 5% by weight, and preferably 0.1 
to 2% by weight 

When culturing on a solid medium, cultivation is performed for 3 to 14 days at 
5 to 40°C, and preferably 20 to 30°C, using wheat bran, rice hull, or rice bran containing 
50 to 100% by weight of water relative to the weight of the solid substances. In such 
cases, nitrogen sources, inorganic salts, and trace nutrient sources can be added to the 
medium as necessary. 
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(54) NEW HIGHLY UNSATURATED FATTY ACID AND PRODUCTION OF 
SAME FATTY ACID OR LIPID CONTAINING SAME FATTY ACID 

(57)Abstract 

PURPOSE: To obtain the title fatty acid useful as a drug, etc., in high yield 
by culturing a fungus capable of producing arachidonic acid in a medium 
containing an alkene substrate and forming a highly unsaturated fatty acid 
or a lipid containing the fatty acid. 

CONSTITUTION: A fungus [e.g. Mortierella ellongata SAM0.219 (FERM 
P-8,703) OR (FERM P-1,239)] is cultured in a medium containing an alkene 
substrate or the alkene substrate is added to a culture solution in which 
the fungus is being cultured and further the fungus is cultured so that a 
highly unsaturated fatty acid (e.g. 9,17-octadecadienoic acid) or a lipid 
containing the fatty acid is formed to give the objective fatty acid. 
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JP-AS63-68090 
(1) 

Claim(s) 

1 . A method for producing a lipid containing arachidonic acid, wherein a filamentous 
fungus of the Mortierella family is cultured in a solid medium using a whole potato 1 to 
produce, in the medium, a fungus comprising a lipid comprising qrachidonic acid. 

(2) 

[Problem to be Solved] 

An aim of the present invention is to provide methods that are capable of 

increasing arachidonic acid content per dried fungus weight, arachidonic acid 
content in the lipid extracted from this fungus, and arachidonic acid content per 
culture medium, and 

producing highly pure arachidonic acid at a high yield with simple separation 
and purification. 

[Means for Solving the Problem] 

The aim of the present invention is achieved by culturing filamentous fungi of 
the Mortierella family that are able to produce arachidonic acid in a specific medium. 

That is, the present invention features methods for producing lipids containing 
arachidonic acid, wherein fungi comprising lipids that comprise arachidonic acids are 
produced by culturing filamentous fungi of the Mortierella family in a solid medium 
using whole potatoes. 

Examples of advantageous fungi that produce arachidonic acid and belong to 
the Mortierella family include those belonging to Mortierella alpina, Mortierella bainieri, 
Mortierella elongata, Mortierella exigua, Mortierella minutissima, Mortierella 
verticillata, Mortierella hygrophila, Mortierella polycephala, and Mortierella renispora. 
Specific examples of these fungi can include Mortierella alpina IFO 8568, ATCC 16266, 
ATCC 32221, ATCC 42430; Mortierella bainieri IFO 8569; Mortierella elongata IFO 
8570; Mortierella exigua IFO 8571; Mortierella minutissima IFO 8573; Mortierella 
verticillata IFO 8575; Mortierella hygrophila IFO 5941; and Mortierella polycephala 
IFO 6335. These strains are filamentous fungi recorded in the strain inventory at the 
Institute of Fermentation, Osaka (IFO) located in Osaka, Japan, and the American Type 



* Translation note: the term "potato" is used collectively to mean all the types of Imo" defined 
below. 
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Culture Collection (ATCC) located in the U.S j\. 

The above-mentioned cultures of filamentous fungi are carried out using a solid 
medium using whole potatoes 2 . The types of potato that may be used as media include 
Irish potato, colocasia, sweet potato, cassava, taro, Jerusalem artichoke, and so on, and 
Irish potato is particularly suitable. The potato may or may not be peeled. To prepare 
the solid medium, cubed potatoes (about 1 cm cubes) are added to about 0 to 2 folds, 
and preferably 0 to 1 fold of water and boiled. After the potatoes are sufficiently 
smashed with water, about 0 to 20%, and preferably 2 to 10% of carbohydrate is added 
and mixed well. Examples of the carbohydrate include glucose, fructose, saccharose, 
molasses, liquids obtained by wood saccharification, and starch hydrolysates. By 
adding bivalent metals as trace additives, the yield of arachidonic acid per medium can 
be further increased. Examples of such bivalent metals include Ca** and Nig" 1 " 1 ". The 
amount of Ca** to be added is 0.02-2g/kg, and preferably 0.05-1 g/kg. The amount of 
Mg** to be added is 0.01-5g/kg, and preferably 0.02-2g/kg. 

A suitable initial pH for the culture is 4.0-7.0, and the temperature is 10-33 °C, 
and preferably 20-30 °C for 2 to 20 days of culture. 

The aforementioned filamentous fungi can be cultured by culturing in such 
aerobic conditions. Since the lipid is mostly produced inside the fungal bodies, the 
fungal bodies are separated from the culture. After mechanical or physical grinding, 
extraction is performed using a solvent or supercritical carbon dioxide to obtain lipid 
with a high content of arachidonic acid. 

The arachidonic acid content of the obtained lipids is evaluated after the usual 
hydrolysis, esterification, or ester exchange procedures. Since the arachidonic acid 
content in the lipids is high^ it is much easier and more economical than conventional 
methods to purify the target arachidonic acid or arachidonic acid ester using solvents, 
chromatography fractions, urea addition separation methods and the like. The yield of 
arachidonic acid or arachidonic acid ester for each of the solid media is at most 13.1 g/kg, 
a productivity of about 13 times that achieved when using liquid media. 



2 Translation note: Again used collectively. 
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